The role of dopamine in motor symptoms in the R6/2 transgenic mouse model of Huntington's disease.
In both Huntington's disease (HD) patients and genetic mouse models of HD, there is a pre-symptomatic loss of dopamine (DA) receptors, suggesting that dysfunctional dopaminergic neurotransmission may be involved in early HD presentation. However, the role of DA in HD symptoms is not fully understood. In this study, we examined the possibility that dysfunctional dopaminergic neurotransmission contributes to the progressive decline in motor function of a transgenic mouse model of HD (R6/2 line). We found that R6/2 mice display an age-dependent abnormal behavioural response to (+)-methamphetamine (METH) and a dose-dependent increase in sensitivity to METH toxicity compared with wild-type (WT) mice. R6/2 mice also showed an attenuated response to cocaine, indicating that DA release may be compromised. Striatal DA levels were reduced in R6/2 mice by 9 weeks of age. Replacement of DA by chronic treatment with laevodopa (L-DOPA, administered as Sinemet) caused short-term improvements in activity and rearing behaviour, and abolished abnormal spontaneous hindlimb grooming. However, long-term treatment with L-DOPA had deleterious effects on survival and rotarod performance of R6/2 mice. These results suggest that dysfunctional DA neurotransmission contributes to phenotype development in R6/2 mice and thus also may be important in symptom progression in HD.